Urinary sulfur-containing metabolite produced by intestinal bacteria following oral administration of dimethylarsinic acid to rats.
Our long-term oral administration of dimethylarsinic acid (DMAV) in rats revealed that three unidentified metabolites, M-1, M-2, and M-3, were detected in urine and feces. DMAV and trimethylarsine oxide (TMAO) were converted to M-2 and M-3 and M-1 by Escherichia coli strain A3-6 isolated from the ceca of DMAV-administered rats, respectively. In this study, we report on the mechanism of production and the chemical properties of these unknown metabolites. To investigate the pattern of conversion of DMAV or TMAO by A3-6 in the presence of cysteine (Cys), arsenic metabolites of DMAV or TMAO in medium after incubation with A3-6 and Cys were analyzed by liquid chromatography with inductively coupled plasma mass spectrometry (LC-ICP-MS). DMAV was reduced to dimethylarsinous acid (DMAIII) to form M-2 in the presence of Cys and A3-6, and M-2 was further converted to M-3. TMAO was rapidly converted to M-1 by A3-6. The cytotoxicity of the unidentified metabolites was investigated. M-2 was more cytotoxic than DMAV, M-1, and M-3 in V79 cells. The cytotoxicity of M-2 in HL-60 cells was decreased by the addition of superoxide dismutase, suggesting that the cytotoxicity of M-2 might be due to the production of reactive oxygen species. In addition, we examined the chemical properties of M-2 by LC-ICP-MS and LC-MS. M-2 was oxidized to DMAV by hydrogen peroxide, suggesting that M-2 may be a reduced form of DMAV. M-2 was consistent with the reactant of DMAV with metabisulfite-thiosulfate reagent but not DMAIII by analyses of LC-ICP-MS and LC-MS. The molecular weight of M-2 was 154, and M-2 was a sulfur-containing metabolite.